INTRODUCTION {#sec1-1}
============

Deciduous teeth are exfoliated as a result of root resorption. This is a physiological process and thought to arise from the pressure of erupting teeth. In contrast, root resorption in permanent teeth is infrequent and pathological. Pathological root resorption is related to several local and systemic factors.

By definition, if an etiological factor cannot be identified for root resorption, the term "idiopathic" is applied. Two types of idiopathic root resorption have been observed; namely, apical and cervical. Cervical root resorption starts in the cervical area of the teeth and progresses toward the pulp. In the apical type, the resorption starts apically and progresses coronally causing a gradual shortening and rounding of the remaining root. Patients with idiopathic root resorption are commonly asymptomatic\[[@ref1]\] clinically with an occasional complaint of tooth mobility, so the condition is usually found in routine radiographic examination.

CASE REPORT {#sec1-2}
===========

A 22-year-old male patient came to the department of conservative dentistry and endodontics with the chief complains of decayed teeth. On clinical examination, the patient had multiple minimally carious dentition except mandibular left first molar which was grossly carious and pulpally involved. A panoramic radiograph revealed evidence of generalized root resorption \[[Figure 1](#F1){ref-type="fig"}\]:

![OPG revealing apical root resorption involving multiple teeth in maxillary and mandibular arch, OPG = Orthopantomogram](JCD-18-70-g001){#F1}

Moderate to severe apical root resorption affecting all maxillary and mandibular posterior teeth was present \[Figure [2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\].The severity of the resorption was more in posterior teeth.Maxillary second molar teeth (17, 27) appeared to be the most severely affected, with almost complete loss of the distobuccal root.Roots of maxillary first molars were considerably resorbed.There was also evidence of apical root resorption of the mandibular molars bilaterally and blunting of all the mandibular premolar roots \[Figure [2c](#F2){ref-type="fig"} and [d](#F2){ref-type="fig"}\].Resorption pattern was bilaterally symmetrical.

![(a) Radiograph revealing resorption of 16 and 17. (b) Radiograph revealing resorption of 46 and 47. (c) Radiograph revealing resorption of 26 and 27. (d) Radiograph revealing resorption of 36 and 37](JCD-18-70-g002){#F2}

Electric pulp testing indicated that all teeth with resorbed roots except mandibular left first molar were vital. There was no history of trauma. His past medical and family histories were unremarkable. Hematological and biochemical screening was within the normal range. A diagnosis of multiple idiopathic external apical root resorption (MIEARR) was made radiographically. Root canal therapy was done for mandibular left first molar. Patient was kept on follow-up for future outcome of resorbed teeth.

DISCUSSION {#sec1-3}
==========

External root resorption of the permanent dentition is a condition which is sometimes diagnosed from routine dental examinations. There are multiple causes mentioned in the literature for root resorption including trauma, periapical inflammation, reimplantation of avulsed teeth, tumors, cysts, and tooth impactions.\[[@ref2]\] Factors contributing multiple external root resorption may include endocrine imbalances such as hypophosphatasia, hyperparathyroidism, and hypothyroidism; although some of these have come under question.\[[@ref3]\] Orthodontic movement is also a causative factor and perhaps accounts for the greatest number of cases.\[[@ref4]\] External root resorption which develops in the absence of a plausible cause is termed idiopathic.

Literature search for MIEARR identified few published case reports describing only numerated case;\[[@ref5][@ref6][@ref7][@ref8][@ref9]\] to which we have added one more case, presented in this article. These cases indicate that MIEARR affects a wide age range of patients, from 14 to 39 years. In contrast to multiple idiopathic external cervical root resorption (MIECRR), males appear to be more frequently affected by MIEARR than females, with a male: female ratio of 11:4. In addition, MIEARR appears to have a predilection for premolar and molar regions.

Common features of the MIEARR cases are:\[[@ref5]\]

Normal clinically appearing teeth and periodontal tissues.Root resorption may be associated with vital teeth or endodontically treated teeth.No periodontal and periradicular inflammation present.Alveolar bone levels may be within normal limits.Absence of any local etiological factors.Patients are asymptomatic until very late in the pathological process where increased tooth mobility has occurred.Generally found as an incidental finding on radiographs.Bilaterally symmetrical pattern of root resorption.

Histological examination of any soft tissue or bone removed reveals chronic nonspecific inflammation and other laboratory test results indicate no significant abnormalities.\[[@ref10]\]

In an attempt to explain the etiology, Stafne and Slocumb\[[@ref11]\] in a study of root resorption cases failed to find any definite associations with systemic disease. In contrast, Gunraj\[[@ref12]\] has suggested that changes in the host cellular immune system may be implicated. Activation of interlukin (IL)-IB plays an important role in resorption of tooth and the bone. Al-Qawasmi *et al*.,\[[@ref13]\] suggested that polymorphisms in IL-1 gene are involved in root resorption pathogenesis. Urban *et al*.,\[[@ref14]\] demonstrated that IL-1 gene polymorphism presents a significantly higher risk for development of pathological root resorptions. Linares *et al*.,\[[@ref15]\] also suggested that variations in not only the IL-IB gene, but also the IL-1 receptor antagonist gene (rs419598) are determinants of a predisposition to external apical root resorption.

Pinska and Jarzynka\[[@ref16]\] first suggested genetic susceptibility in their report of a family with generalized root resorption. Newman\[[@ref3]\] then followed this study and a tentative genetic association was found. Six families displayed an autosomal dominant inheritance pattern, three families an autosomal recessive pattern, while three individuals displayed a spontaneous phenotype. Newman failed to find a distinct mode of inheritance, stating that autosomal dominant, autosomal recessive, and polygenic modes of inheritance were all possible in external root resorption. The most compelling evidence for a genetic association with MIEARR came from Saravia and Meyer.\[[@ref17]\] The authors described 14-year-old monozygotic twins, presented with identical clinical and radiographic patterns of MIEARR. In the present case, patient recalled no history of early tooth loss in parents, grandparents, or siblings.

With no absolute etiological factors identified, treatment of MIEARR depends largely on the presenting symptoms and the extent and severity of root resorption. The usual treatment is the extraction of teeth of poor prognosis and long-term monitoring of the remaining dentition using serial radiographs, periodontal measures, sensibility tests, or patient symptoms. Edentulous saddles may be restored using adhesive or conventional fixed bridges, removable partial dentures, or osseointegrated implants. Abutment teeth must be carefully assessed for root resorption. The success of long-term osseointegration in sites where root resorption has been active is unknown. In severe cases, the only option available may be extraction of all teeth and construction of a complete denture.

According to Fuss *et al*.,\[[@ref18]\] to 'render proper treatment', root resorption invariably relies on 'removing the etiological factor'; consequently, given that the etiology was unclear in all cases, appropriate management involved stabilization of the condition and avoidance of factors likely to compound the problem. If adverse occlusal loading or occlusal trauma is suspected, then adjustment of occlusal interferences or provision of an occlusal appliance to remove the influence of such interferences may be indicated. In the present case; patient\'s occlusion was examined, but no wear facets or premature contacts were found and the patient gave no history of bruxism or clenching. He had no history of orthodontic treatment, trauma, or any unusual dental, medical, or dietary factors.

A more invasive approach involves endodontic treatment of the affected teeth. This has been well-documented for inflammatory root resorption, where calcium hydroxide is the current intraradicular medicament of choice. However, a common finding in MIEARR is that teeth remain vital even after extensive root resorption. It has been suggested that Ledermix (triamcinolone acetonide and demeclocycline calcium, Lederle Laboratories, UK) inhibits the proliferation of dentinoclasts\[[@ref19]\] and it may prove effective when mixed with calcium hydroxide. An experimental approach may be calcitonin\[[@ref20]\] as an intracanal medicament. Calcitonin inhibits osteoclast motility and retraction and could be potentially useful in modifying the resorptive process. Postlethwaite and Hamilton\[[@ref21]\] unfortunately could not find a positive outcome with endodontic therapy and calcium hydroxide as an intracanal medicament. Rivera and Walton\[[@ref22]\] stated that MIEARR does not seem to be mediated by or have its source from the dental pulp. Therefore, in the absence of pulpal symptoms, endodontic therapy cannot be indicated for MIEARR. In the future, bioactive molecules capable of modifying the process of root resorption may become available which target the periradicular resorptive process.\[[@ref23]\]

CONCLUSIONS {#sec1-4}
===========

The current mainstay of management for affected individuals remains long-term monitoring, but occlusal therapy and restorative dental treatment have a role in appropriate circumstances. However, endodontic therapy is not indicated at the present time. The etiology of MIEARR remains unknown, but it is hoped that in future the discovery of the molecular and cellular mechanism of root resorption will yield new methods of treatment.
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